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ESTIMATING COMPLEX-WIDE SAVINGS:

OBJECTIVES:
¥ Unbiased economic analyses of specific environmental technologies that are proposed for use within the DOE complex
¥ Support the U.S. Department of Energy's Office of Science and Technology (OST) in their efforts to evaluate environmental technologies to accelerate cleanup, reduce risk,

increase efficiency, and track costs of remediation activities

METHODOLOGY:
¥ Identify new and baseline technologies
¥ Define system and scenarios
¥ Characterize performance of technologies
¥ Develop life-cycle cost of technologies
¥ Evaluate cost effectiveness
¥ Estimate potential cost savings for applicable sites

1998:
¥ DOE-Developed Environmental Technologies: An Analysis of Cost Savings Complex Wide, October 1998, Mark Cummings, Scott DeMuth, Janet Harry, Andy McCown,

Bruce Mutter, and Ed Van Eeckhout, Los Alamos LA-UR-98-5517, 39 pp.
¥ Reviewed cost data reported by RL, INEEL, SRS, RFETS (the heavy hitter sites) resulting in 98 reported potential cost savings of $11B to $20B

1999-2000:
¥ Currently comparing 1998 cost savings with 1999 information reported in IDMS
¥ Working with sites to validate technology information and determining cost methods used
¥ Some data fields and definitions have changed from FY98 as a result of the new IDMS, making comparisons

between 98 and 99 data somewhat difficult

TRENDS IN THE
RESULTS TO-DATE:

AN EXAMPLE: SLUDGE WASHING COST SAVINGS FOR TANKS

Los Alamoshttp://www.lanl.gov/tsa/tsa4/enviro/etcap.html

2 0

6 0

100

140

0.0 7.5

Inflation (%/y r )

R
at

e 
of

 r
et

ur
n 

(%
/y

r)

expected
 +10 yrs
 +20 yrs

100

110

120

130

0.0 2.5 5.0 7.5

Inflation (%/yr)

R
at

e 
of

 r
et

ur
n 

(%
/y

r)

--- 95% confidence

Tank
Waste

Radionuclide
Separations

Enhanced
Sludge Wash

LLW
Immobilization

HLW
Immobilization

LLW
Disposal

HLW
Disposal

Σ(1-xi)mi

Σximi

Σziximi

Σ (1-yi)[(1-xi)+zixi]mi

Σ yi[(1-xi)+zixi]mi

Σ (1-zi)ximi

Σ (1-yi)[(1-xi)+zixi]mi

plus glass & matrix additives

Σ{(1-zi)xi+yi[(1-xi)+zixi]}mi

plus glass additives

Σmi

mi=tank waste mass of species “i”
xi=solid fraction of retrieved tank waste for species “i”
zi=liquid fraction of dissolved sludge for species “i”
yi=separated fraction of radionuclides from liquid waste for species “i”
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m = # of occurrences 
n =  # of effects
σ = standard deviation
ESW = 100% ESW
SW = 75% ESW

The Uncertainty for the Difference between Remediation Cost Distributions,
or in other words the ESW Cost Savings,

can be calculated at the 95% Confidence Interval
by the Student-t’s Distribution.

the process model:

the cost model:
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Remediation cost outcomes
distributed discretely:

Remediation cost outcomes
distributed continuously:

Present Value of Cost Savings is
$4.8B +/- 0.7B within 95% Confidence:

Sensitivity analysis:
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I = rate of return
CF = cash flow in actual dollars in jth year

ROR for ESW based on:
      (1) development costs
      (2) ESW remedation cost savings distributed in time proportional to
            TWRS EIS schedule for capital and operating costs

      

−( )
+( )

+ −( )
+( )

+ −( ) + −( )
+( )

+

−( )
+( )

+
+( ) −[ ]

+( )
+ + +( )

−( ) −( ) −( )

−( )

−

−( )

−

1 050

1

1 400

1
10 407

2 782

1

4 556

1

84 1 4 495

1

121 1

1993 1995 1994 1995 1996 1995

1997 1995

1998 1995

1998 1995

2022

. .
.

.

. .
...

( ) (

I I I

I

K

I

K 19951995

2022 19951
0

)

+( )
=−( )I

Rate of Return:

A sensitivity analysis indicated increasing the best-guess process and unit operation cost
uncertainties by 50%, increases the overall cost savings uncertainty from
$0.7 B to $1.9 B at 95% confidence.
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Table F-36 ($M)
 1995 - $

Unit Operation Construction Labor Equipment M&S startup M&S D&D M&S operations LLW vaults HLW canistors R&D HLW repository Total
Sludge Wash 4 3 1 2 9 6 2 1 2 6 9 2 0 7

IX 3 8 0 2 7 6 5 7 2 1 1 0 5 5 6 8 3 9 7 8
Centralized facilities 5 2 0 5 2 0
LLW immobilization 1 3 0 0 6 2 4 1 7 9 6 8 3 3 2 1 7 6 2 6 4 2 9 4 3

LLW disposal 1 6 9 4 1 7 9 2 2 5 1 4 2 9 4
HLW immobilization 1 4 0 0 6 3 9 7 0 7 8 3 8 4 1 2 6 2 6 0 2 9 5 7
HLW transportation 3 1 3 1

HLW disposal 2 3 9 5 6 1 9 5 8 5 8
Total 3 6 4 3 1 7 1 5 3 2 1 1 7 3 8 5 0 3 7 3 2 2 5 2 3 9 6 3 0 5 6 1 9 1 3 7 8 8

Discount rate Correction TWRS flowsheet This flowsheet/ Operating Capital This flowsheet
$ - Year (%) factor This flowsheet TWRS flowsheet Cost Operating Capital cost Cost Capital
1 9 9 8 3 .5 1 .109 Table 2-2 (hr-retr ieved) Operating cost "additional" Cost Scaling Capital cost "additional" Cost costs

TWRS Cost Basis Capital($M) Operating($M) R&D($M) Total($M) (Kg) or (Kg) fraction ($M) ($M) factor fraction ($M) ( $ M ) ($M)
Retrieve 5 6 5 4 4 1 0 2 0 9 7 5 7 19804 tank waste 0 .00 1 .00 0 .00

Sludge Wash 7 7 1 4 3 1 0 2 2 0 1.97E+07 solid feed 0 .00 1 .00 0 .00
IX 8 7 8 3 0 6 9 2 1 1 8 4 6.41E+08 liquid feed 0 .00 1 .00 0 .00

LLW immobilization 2 4 7 1 6 9 2 2 9 3 3 1 6 2 4.30E+08 glass product 0 .00 1 .00 0 .00
LLW disposal 2 9 3 1 8 1 6 3 1 0 4.30E+08 glass product 0 .00 1 .00 0 .00

HLW immobilization 2 4 7 4 7 0 8 2 8 8 3 1 8 2 2.41E+07 glass product 0 .00 1 .00 0 .00
HLW disposal 6 4 9 5 3 4 0 6 5 2 9 2.41E+07 glass product 0 .00 1 .00 0 .00

Total 1 2 6 8 7 1 9 0 1 6 9 8 2 4 3 4 5
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Normal Distribution
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Table B1.  Heavy hitters by field office.

Site Waste Type Innovative Technology Name OST Tech 
ID LCCS LCCS Min 

($M)
LCCS Max 

($M) Conf Technology 
Status

SR HLW Tank Heel Removal/Closure Technology SR16WT51-B $31-645M 31 650 M B
SR HLW Optimize Melter/Glass Chemistry SR16WT31-A >$300M 300 300 M EP
SR TRU Technologies to increase TRU Waste Transportation Curie, Size, and weight limits >$300M 300 300 L EP
SR HLW Alternative Salt/Sludge Removal Technology SR16WT51-A $31-100M 31 100 M B
SR D&D Concrete Decon by Electro-hydraulic Scabbling 89 $31-100M 31 100 L EP
SR D&D Conversion of Chrysotile Asbestos 73 $31-100M 31 100 L EP
SR HLW Develop Advanced Mixing Technology TBD $31-100M 31 100 M EP
SR HLW Develop Advances Technology To Improve Safety Infrastructure TBD $31-100M 31 100 M EP
SR HLW Develop Technology To Increase DWPF Thruput/Productivity TBD $31-100M 31 100 M EP
SR HLW ITP Feed Solution Pretreatment TBD $31-100M 31 100 M EP
SR HLW Optimize ITP Flowsheet TBD $31-100M 31 100 M EP
SR RA Recirc wells $10-100M 10 100 M
SR MLLW Reduce conservatisms in Performance Assessments $31-100M 31 100 L EP
SR D&D Steam Cleaning Metals Decontamination 1780 $31-100M 31 100 L EP
SR NM Aluminum Clad SNF U-235 Burn-Up Monitor $11-30M 11 30 L EP
SR MLLW Volume reduction and stabilization of secondary salt (NaCl) liquid waste $11-30M 11 30 L EP
SR HLW Caustic Recycle SR16C342A $11-30M 11 30 M EP
SR HLW Develop Advanced Technology For Life Extension Of Tanks/Piping TBD $11-30M 11 30 M EP
SR HLW Develop Pulsed Air Mixers As Alternative To Pump Tank Mixing Pumps TBD $11-30M 11 30 M EP
SR HLW Improved ITP Safety TBD $11-30M 11 30 M EP
SR MLLW Improvements to Phys, Chem, and Rad Quantification of Solid Waste $11-30M 11 30 L EP
SR HLW In-situ Methods for Characterization of Tank Wastes/Species & Corrosion Probe SR18WT21-A $11-30M 11 30 M EP
SR D&D Milling Decontamination 1943 $11-30M 11 30 L EP
SR D&D Mobile Automated Characterization System 1798 $11-30M 11 30 L EP
SR D&D Mobile Robot Worksystem 1799 $11-30M 11 30 L EP
SR D&D Pipe Explorer 74 $11-30M 11 30 L EP
SR HLW Provide Alt Processing and/or Conc Methods for DWPF Recycle Aqueous Streams SR16C342B $11-30M 11 30 M EP
SR D&D Stainless Steel Beneficial Reuse 80 $11-30M 11 30 L EP

Total SRS $1,105 $2,770
RL HLW Enhanced Sludge Washing: Alternative Alkaline Processing 233 $4800-7400M 4,800 7,400 L B
RL HLW Waste Loading Optimization for HLW 81 $500-1,000M 500 1,000 M B
RL HLW Cesium Removal Using Crystalline Silicotitanate 21 $650M 650 650 M B
RL HLW Confined Sluicing End Effector 812 $0-350M 0 350 L EP
RL RA Hanford Prototype Barrier New >$300M 300 300 L EP
RL RA 3-D Holographic Ground Penetrating Radar 506 $265M 265 265 L EP
RL HLW Hanford Tank Initiative (HTI) NA $260M 260 260 M B
RL TRU Linear Diode Array X-Ray, NDE for Drums (WRAP) New $200M 200 200 M B
RL TRU CO2 Decontamination (CO2 (Pellet) Blasting ?) 1781 $32-128M 32 128 L EP
RL TRU Corpex 87 $32-128M 32 128 L EP
RL HLW Getter materials New $0M-$100M 0 100 L
RL HLW Testing of Capillary Breaks New $0M-$100M 0 100 L
RL HLW Waste Acceptance Testing/On Line Monitoring 82 $10-100M 10 100 L B
RL HLW Wasteform release rate testing methods 2009 $0M-$100M 0 100 L
RL HLW Corrosion Monitoring 1492 $5-90M 5 90 M B
RL RA 3-D Holographic Ground Penetrating Radar 506 $77M 77 77 L EP
RL HLW Laser Ablation/Mass Spectrometer 127 $0-70M 0 70 L
RL HLW Caustic Recycle 885 $5-57M 5 57 L
RL TRU Gamma Scan for Radioactivity Level (WRAP) 2053 $50M 50 50 M B
RL TRU Nondestructive Assay of Drums (Passive/Active Neutron) 260 $50M 50 50 M B
RL HLW Non-Destructive Examination of Single Shell Tanks 1966 $5-50M 5 50 L EP

Total RL $7,241 $11,525

RF NM Pipe Component Packaging Process New $66M 66 66 M B
RF TRU NDE/NDA of TRU Drums 260 $45M 45 45 M EP

Total RF $111 $111
OR TRU Imp. Sys. for tank sludge retrieval, cond. and trans. Multiple $350M 350 350 H B
OR LLW Borehole miner 1499 $0-45M 0 45 L B
OR TRU Pulsed air jet mixer 1510 $0-30M 0 30 L B
OR LLW Cesium Removal Using Crystalline Silicotitanate 21 $41.2M 41.2 41.2 H B
OR TRU Enhanced NDA of TRU Waste $32.4M 32.4 32.4 M B

Total OR $424 $499
OK MLLW Thermal Oxid of Orgs Using Cat Chem Oxidation 2040 $101-300M 101 300 M B
OK RA Hydrous Pyrolysis 1519 $31-100M 31 100 M B
OK RA Collection Trench $11-30M 11 30 M B
OK RA Cost Effective Sampling $11-30M 11 30 H B

Total OK $154 $460
OH LLW Solution Mining 157 $31-100M 31 100 H EP
OH LLW Uranium soil washing 629 $11-30M 11 30 H EP

Total OH $42 $130
NV RA Long-Term, Post Closure Radiation Monitoring 288 $101-300M 101 300 L EP
NV LLW Alternative Landfill Cover 10 $60-100M 60 100 L EP
NV LLW In Situ Stabilization 1744 $11-30M 11 30 L EP

Total NV $172 $430
ID HLW TRUEX, SREX and Technetium Removal OST 341/247 $1,100M 1,100 1,100 M B
ID RA Digface Characterization 12 $350M 350 350 H B
ID RA Hot Spot Removal System 1863 $350M 350 350 H EP
ID NM Multi-Detector Analysis System using Gamma-Neutron N/A >$300M 300 300 L EP
ID HLW Calcination/Dissolution OST 881 $175M 175 175 M B
ID HLW Denitrate and Solidify the High Activity Fraction Unknown $115M 115 115 M B
ID HLW Reduction in Liquid HLW Unknown $110M 110 110 M B
ID NM Reactive Metal SNF Pretreatment N/A $31-100M 31 100 L EP
ID HLW High Activity Waste Forms and Processes OST 2009 $34M 34 34 L B
ID NM Drying Carbon/Graphite SNF N/A $11-30M 11 30 L EP
ID NM Drying Crushed/Rubblized SNF N/A $11-30M 11 30 L EP
ID NM Multi-Axis NDE System N/A $11-30M 11 30 L EP

Total ID $2,598 $2,724
CH RA Segmented gate system  $11-30M 11 30 L EP

Total CH $11 $30
AL RA Alternative Landfill Cover ($27M incl. in estimate for NV) 10 H B
AL RA Passive Reactive Barrier 46 $31-100M 31 100 M EP
AL MLLW Graphite DC Arc Plasma Furnace 1652 $30M 30 30 H EP

Total AL $61 $130

Total Field Offices $11,919 $18,809

LA-UR-98-5517
October 1998

Table B1 (cont).  Heavy hitters by field office.

Site Waste Type Innovative Technology Name OST Tech 
ID LCCS LCCS Min 

($M)
LCCS Max 

($M) Conf Technology 
Status


